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A Morphological Study of 
Three Iowa Carpsucken1 
RICHARD R. CoRNELms2 
Abstract. Detailed morphological studies were made of 
78 specimens of Carpiodes cyprinus, 51 C. velifer, and 104 
C. carpio for the purpose of finding additional morphological 
criteria for identifying these species in the field. The various 
ratios and counts were highly variable and overlapping and 
no new criteria were found. 
The carpsuckers are a group of fishes in the sucker family 
( Catostomidae) and classified in the genus Carpiodes. Iowa Fish 
and Fishing (Harlan .and Speaker, 1956) lists four species as 
occurring in Iowa, C. carpio ( Rafinesque), the river carpsucker; 
C. velif er ( Rafinesque ) , the highfin carpsucker; C. cyprrinus 
(LeSueur), the quillback carpsucker; and C. forbesi Hubbs, the 
plains carpsucker. More recently Bailey and Allum ( 1962) have 
concluded that C. forbesi is not a valid species and that speci-
mens formerly classified as such are actually environmentally 
modified forms of C. cyrinus. All are abundant in the larger 
rivers of interior Iowa and in the Mississippi and Missouri rivers. 
The morphological similarities between these species caused 
some confusion to the early taxonomists (see discussion by 
Trautman, 1957) and the group still presents practical problems 
of identification for the field biologist, particularly when imma-
ture specimens are involved. The purpose of this study was to 
search for additional morphological criteria by which they might 
be more readily identified. 
METHODS 
The materials studied included 78 quillbacks, 51 highfins, and 
104 river carpsuckers collected during the summer of 1965. Most 
1 Journal Paper No. J-5395 of the Iowa Agricultural and Home Economics Experi-
ment Station, Ames, Iowa. Project No. 1373 of the Iowa Cooperative Fisheries Research 
Unit, sponsored by the Iowa State Conservation Commission and Iowa State Univer-
sity of Science and Technology. This research was part of the Undergraduate Research 
Education Program sponsored by the National Science Foundation (NSF-GY-132). 
•National Science Foundation Undergraduate Research Participant. 
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were obtained from the Des Moines River with some additional 
specimens from the Maquoketa River. The fish were separated 
into the three species by using such criteria as the presence of 
a nipple-like projection on the lower lip (river carpsucker and 
highfin), relative length of dorsal fin and shape of the head. A 
series of measurements and counts were made on each fish as 
illustrated in Fig. 1. These included standard length, body 
depth, height of dorsal fin, least caudal peduncle depth, caudal 
peduncle length, length of head, diameter of eye, number of 
scales in lateral line, and number of scales above the lateral 
line. In cases where the dorsal fin rays were obviously broken 
off, these measurements were not included in the analyses. 
Fig. 1. Counts and measurements used in this study. 1 - Head leogth; 2 - eye 
diameter; 3 - standard leogth; 4 - height of dorsal fin; 5 - scales above lateral line; 
6 - body depth; 7 - least caudal peduncle depth; 8 - length of caudal peduncle; 
9 - last scale in lateral line scale count Fig. adapted from Trautman (1957). 
RESULTS 
The raw data were converted into various standard ratios 
such as the number of times the body depth was included in 
the standard length. For each ratio or count, calculations were 
made of the range, mean and standard deviation. These are 
presented in Table 1. 
The data are characterized by a high degree of variability and 
none of the ratios or counts yields .a: clean cut separation for any 
of the three species examined. In ev:ery case the ranges over-
lapped. The best separation seems to be found in the case of the 
ratio of standard length to dorsal fin length in which the river 
carpsucker (average 3.4) has .a much higher ratio than the 
other two species (averages 2.5 and 2.2) and the overlap is 
slight. Only one specimen had the smallest ratio of 2.7 with 3.1 
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being the next smallest recorded. This character, however, is 
not a new one and would be expected to show a difference 
since it was one of those used initially to separate the species in 
this study. Further, because of broken fins it cannot be used on 
all specimens. Another character used in some keys is the lateral 
line scale count. I found that the quillbacks average about 2 to 
3 more than do the river carpsuckers and highfins, but again, 
Table 1. Summary of counts and body proportions for three species of 
carpsuckers. Giving the arithmatical means, standard deviation 
and ranges respectively. 
Head length in standard length 
C. cyprinu8 3.24 0.33 2.8-3.9 
C. Carpio 3.71 0.16 3.2-4.0 
C. velifer 3.73 0.16 3.4-4.1 
Body depth in standard length 
C. cyprinus 2.80 0.39 2.6-3.2 
C. carpio 2.73 0.15 2.3-3.2 
C. velifer 2.49 0.11 2.2-2.7 
Dorsal fin height in standard length 
C. cyrinus 2.52 0.33 1.9-3.3 
Caudal peduncle length in 
standard length 
C. cyrinus 8.46 1.00 6.7-11.5 
C. carpio 8.19 0.84 6.6-10.3 
C. velifer 7.79 2.48 5.8-10.1 
Eye diameter in head length 
C. cyprinus 5.42 0.56 4.3-6.5 
C. carpio 4.70 0.47 3.7-5.8 
C. velifer 4.46 0.54 3.6-6.0 
Scales in lateral line 
C. carpio 3.44 0.45 2.7-4.0 
C. velifer 2.22 0.34 1.8-3.0 
C. cyprinus 36.0 0.81 33-38 
C. carpio 33.9 1.01 29-36 
Least caudal peduncle depth 
in standard length 
C. cyprinus 7.36 0.39 6.6-8.3 
C. velifer 33.3 0.98 31-35 
Scales above lateral line 
C. cyprinus 7.86 0.55 7-9 
C. carpio 6.97 0.41 6.1-8.0 
C. velifer 6.119 0.42 6.1-7.2 
C. carpio 7.07 0.30 6-8 
C. velifer 7.68 0.47 7-8 
their ranges overlap so that a definitive separation cannot be 
made. None of the other characters selected seem to offer much 
hope in separating individuals although their means are different. 
There is a possibility that some of the problems in identification 
are due to occasional hybridization between these closely related 
species. Hubbs, Hubbs and Johnson ( 1943) considered this 
doubtful but admitted that the possibility had not been dis-
proved. Even without hybrids, Trautman ( 1957) has pointed out 
that body form can also be inRuenced by environmental con-
ditions to the point that identification of some specimens is 
difficult or impossible. In conclusion, this study turned up no 
new characters that can be used for a positive separation of 
these three species. 
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